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npoBe^eHa oueHKa H3MeHeHHH xapaKTepa 3apaxceHHOCTH h pacnpeaejieHMH MeTauep- 
KapnH Diplostomum huronense b 3aBMCMMOCTM ot B03pacTa pbi6bi Ha npHMepe njiOTBbi Jla- 
^oxcKoro 03. noKa3aHO, hto pacnpe^ejieHHe hhcjichhocth TpeMaTOfl b nonyjiHUHH rmoTBbi 
MO^ejinpyeTCH HeraTHBHbiM OHHOMHajibHbiM pacnpe^ejieHHeM b HanajibHbiH nepMoa xch3hh 
pbi6bi (jxo B03pacTa 5+). ArperapoBaHHocTb pacnpeaejieHMH napa3MTOB ct>opMMpyeTCH 6jia- 
ro^apfl He tojibko HHflHBHflyajibHbiM pa3JiMHMHM b ycTOHHHBOCTH pbi6 k 3apaxeHMio MeTa- 
UepKapHHMH, HO H BbICOKOH CMepTHOCTH CHJIbHO 3apa>KeHHbIX 0 C 06 eH. y X03HeB CTapmero 
B03pacTa b cbh3h c BbicoKOH ycTOMHMBOCTbK) k 3apaxceHHio AHnjiocTOMH^aMH pacnpeflejie- 
HHe HHCJieHHocTH napa3HTa TepneT arperHpoBaHHbiH xapaKTep. 


C bmxo^om b CBeT pa6oT KpocfrroHa (Crofton, 1971a, b) h EpeeBa (1972) 
b OTeHecTBeHHOH h 3apy6exHofi napa3HTOJiorHH pe3KO B03poc HHTepec k H3yne- 
hhk) 3aKOHOMepHOCTeM pacnpeaejieHHH hhcjichhocth napa3HTOB. HucjieHHOCTb 
KaK BepoHTHOCTHoe coSbirae xapaKTepn3yeTCH jonicnepcneH (S) h MaTeMaTune- 
ckhm oxH^aHHeM (X), ee 3MnnpHHecKHM BbipaxeHHeM hbjihctch hh^ckc o6h- 
jihh. Hmchho Ha 3th acneKTbi eme b 1960-x ro,aax yKa3biBajiH neTpyiueBCKHH, 
neTpyiueBCKan (1960), OTMenan 3HaHHMOCTb ouchkh napaMeTpoB BapbHpOBaHHH 
3HaneHHH hhichcmbhocth 3apaxeHHH, xapaKTepH3yioiHHx xapaKTep pacnpe^ejie- 
hhh HHCJieHHOCTH napa3HTa b nonyjiHUHH xo3HHHa. B HacTonmee BpeMH HMeeT- 
ch p njx pa6oT, rjxe ^aeTCH npe^CTaBJieHne o npocTpaHCTBeHHbix w BpeMeHHbix 
acneicrax CTaHOBJieHHH napa3HTO-xo3HHHHbix OTHOiueHHH (FlaBJiOB, HeuiKO, 1986; 
HeuiKO h jxp., 1987; HeuiKO, 1988; HeuiKO h ap., 1999). B 3thx pa6oTax noKa3a- 
Hbi po;ib HHOTBH^yajibHbix oco6eHHOCTeii xo3neB npn 3apaxeHHH, hx h3mchhh- 
BOCTb b xo^e HapacTaHHH 3apaxeHHH, a TaKxe 3HaneHHe B03pacTHbix pa3JiHHHH 
X03HeB B BOCIIpHHMHHBOCTH napa3HTOB. B eCTeCTBCHHblX yCJIOBHHX (J)aKTOpbI, 
onpe^ejunomne arpenipoBaHHOCTb, MHoroHHCJieHHbi h H3MeH4HBbi. K ochob- 
HblM MOXHO OTHeCTH TQTQpOTQHHOCTb BOCnpHMMHHBOCTH X03HCB K 3apaxeHHK), 
Bbi3BaHHyio HajiHHHeM npeABapHTejibHoro 3apaxeHHH, BapnaGejibHOCTbio b jxo3Q 
3apaxeHHH, npocTpaHCTBeHHOH Heo^HopoaHOCTbio pacnpe^ejieHHH jihhhhok na- 
pa3HTa b npe^ejiax MecTa o6nTaHHH xo3HHHa (Anderson et al., 1978). Hccjie^o- 


195 



BaHHAMH HeuiKO (1988), HeniKO, TojiHUbma (1982) 6bijio noKa3aHO, 4to xopo- 
uiee coniacoBaHHe 3MnnpH4ecKHx m TeopeTH4ecKHX 4acTOT 4ame Ha6;nouaeTCH 
ZU14 HeraTHBHoro 6HHOMMa;ibHoro pacnpeuejieHHfl (HEP). 

HaMM 6bijia npeunpHHHTa nonbiTKa oueHHTb h3mchchhh xapaKTepa 3apa>xeH- 
hoctm h pacnpe^ejieHHH hhcjichhocth MeTauepKapHM Diplostomum huronense b 
3aBHCMMOCTM ot B03pacTa pbi6bi Ha npHMepe njiOTBbi JIauoxccKoro 03 . 


MATEPHAJI H METOflHKA 

MaTepnajiOM ujih pa6oTbi nocjiyxHJiH c6opbi MeTauepKapHM Diplostomum hu¬ 
ronense (La Rue, 1927) Hugnes, 1929 H3 xpycTajiHKOB rjia3 miOTBbi B03pacia 
2+ — 7+, OTjioBJieHHOH b bocto4hom paHOHe Jla/toxccKoro 03. c 2002 no 2004 r. 
Kaxcubin rojx b Mae H3y4ajiacb ouHa Bbi6opKa onpeztejieHHoro B03pacia (2+, 
3+ — 15; 4+, 5+ — 49; 6+, 7+ — 67 3K3.). Bcero HCCJieuoBaH 131 3K3. pbi6. 
06pa6oTKa MaTepnajia npoBOUMJiacb no oSiuenpHHHTOM MeTOUHKe (CynapMKOB, 
LUhthh, 1965; EbixoBCKaH-naBJiOBCKan, 1985). OraTHCTHnecKaH o6pa6oTKa Ma- 
TepHajiOB Be/iacb no EpeeBy (1929) h HBaHTepy, KopocoBy (2003) c noMombio 
nporpaMMbi QUANTITATIVE PARASITOLOGY 2.0 (Rozsa et al., 2000). 


PE3YJII>TATbI H OECYagiEHHE 

BbinojiHeHHbie HCCJieuoBaHHH noKa3a;iH, 4to njiOTBa MJiaumnx B03pacTOB ot- 
JlH4aeTCH BbICOKOH B0CnpHHM4HB0CTbK) K 3apaxeHHK) UHnJIOCTOMHUaMH. 04e- 
BHUHO, 4T0 npnyp04eHH0CTb 3THX pbl6 K MeJIKOBOUbHM H 3apOCJieBOH JlHTOpa- 
jih onpeuejineT npocTpaHCTBeHHyio 6;iH30CTb c MecTaMH oGniaHHH SpioxoHorHX 
MOJunocKOB, npoMexcyT04Hbix xo3neB napa3HTOB, o6ecne4HBan TeM caMbiM MaK- 
CHMajibHyio BdpenaeMOCTb napa3HTa. PacnpeuejieHHe 4HCJieHH0CTH MeTauepKa- 
pHH b nonyjiHUHH xo3HHHa HMeeT BbipaxeHHbiH arpernpoBaHHbiH xapaKTep h 
noKa3biBaeT, 4to HCCJieuyeMan B03pacTHan rpynna HMeeT 3aMeTHbie HHUHBHuy- 
ajibHbie pa3JiH4HH b B0cnpHHM4HB0CTH k 3apaxeHHio. LbyneHHe Tnna pacnpeue- 
jieHHH noKa3ajio BbicoKoe cooTBeTCTBHe kphboh HeraTHBHoro SMHOMHajibHoro 
pacnpeueJieHHH (HE) (cm. TaSjmuy, pHcyHOK, a). ^aHHbiM THn pacnpeuejieHHH, 
hjih arpernpoBaHHOCTb, cjDopMHpyeTCH Sjiarouapn He TOJibKO HHUMBMuyajibHbiM 
pa3J!H4HHM B yCT0H4HB0CTH pbl6 K 3apaxeHHK) MCTauepKapHHMH, HO H BbICOKOH 
CMepTHOCTH cHJibHO 3apax(eHHbix OCOSeH. 

^HnjiocTOMHAbi, nopaxcaa xpycTajiHK r;ia3a, MoryT cyiuecTBeHHO BJiHHTb Ha 
ocTpoTy 3peHH4 pbi6, uejiaa 3apaxeHHyK) njiOTBy npeHMyruecTBeHHOM xcepTBOH 

M3MeHeHHe noKa3aiejieH HeraTHBHoro bHHOMHHajibHoro pacnpeaejieHHH 
HHCJieHHOCTH MeTauepKapHM Diplostomum huronense b njioTBe pa3Hbix bo3poctob 

Indexes of negative binomial distribution for the Diplostomem huronense metacercariae number 

in roach of different ages 


Bo3pacTHbie 
rpynnbi pbi6 

3apaxceHHOCTb, % 

HO 

Me 

X 2 

k 

P, % 

2+, 3+ 

100 

11.79 

9.0 

8.41 

1.912 

25 

4+, 5+ 

66.7 

20.58 

11.0 

38.46 

0.348 

25 

6+, 7+ 

81.3 

25.25 

8.0 

4.34 

1.401 

1 


npHMenaHHe. HO — hhackc o6hjihh (3K3.); Me — Me/maHa; y} — ^Hcnepcna; k — arpernpoBaHHOCTb; P — 
BepOHTHOCTb corjiacoBaHHH HaCTOT c HBP, %. 
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KoJIHHeCTBO reJIBMHHTOB 


HacTOTHoe pacnpeaejieHne uhcjichhocth Diplostomum huronense b nnoTBe pa3Hbix B03pacTOB. 
a — B03pacT 2+, 3+; 6 — B03pacT 4+, 5+; e — B03pacT 6+, 7+. 

Frequency distribution of the Diplostomum huronense metacercariae number in roach of different ages. 


pbi6oH/tHbix imm. TaK, Heuiico h IIIycTOBbiM (1982) b 3KcnepHMeHTe 6biJio no- 
Ka3aHO, hto HapyineHHe 3pMTejibHOH peaKUMH pbi6 HacTynaeT npn OTHOCHTejib- 
HO HH3KHX 3HaHeHH5IX HHTeHCHBHOCTH HHBa3HH (>25 3K3. B XpyCTaJIHKe), a yTpa- 
Ta onTOMOTOpHOH peaKUHH npn 100 m 6ojiee napa3HTOB b rjia3y. BepoHTHO, hto 
HHT eHCHBHO 3apa>KeHHbie OC 06 h nO/tHMMaiOTCH K nOBepXHOCTH BO£bI H Bbie/taiOT- 
C51 nrauaMH, IIHTaiOmHMHCfl pblSOH, B pe3yjIbTaTe BbDKHBaiOT OC 06 h, HMdOIIfHe 
HH3KyiO HHBa3HK) /tHFIJIOCTOMH/taMH. 

Bo3pacTHan rpynna pbi6 4+—5+ xapaKTepH30Bajiacb HapacraHHeM hhtch- 
CHBHOCTH 3apa>KeHHH, HO npH CHJDKeHHH 3HaHeHHH BCTpeqaeMOCTH ^HIUIOCTO- 
MH JX. fljIH 3THX pbl6 3aMCTHO B03paCTaeT HHTeHCHBHOCTb HHBa3HH H pa36pOC B 
BapbHpOBaHHH 3HaqeHHH 3apa>KeHHOCTH OT£ejIbHbIX pbl6. npw 3T0M THn pac- 
npe/tejieHHH coxpaHHeTCH w MO/tejinpyeTCH kphboh HEP (cm. TaOjimjy, pucy- 
hok, 6 ). 3to CBH/teTejibCTByeT o tom, hto HapacTaHHe 3apa>xeHH0c™ h yBejinne- 
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HHe HHTeHCHBHOCTH HHBa3HH peryJIHpyeTCH CO CTOpOHbl X03HHHa, a TaKXCe TH6e- 
jih CHjibHO 3apaxceHHbix oco6en. 

BcTpenaeMOCTb h pacnpeuejieHne napa3HTOB b pbi6ax CTapmero B03pacTa no- 
Ka3biBaeT, hto hjih hhx xapaKTepHO OTcyTCTBHe BbipaxceHHoro HapacTaHHH 3apa- 
xceHHoc™ (cm. Ta6jiMuy, pncyHOK, e). Bhuhmo, njiOTBa b B03pacTe 6+ h 7+ ot- 
jiHHaeTCH BbicoKOM ycTOMHHBOCTbK) k 3apax<eHHK) MeTauepKapuflMH, a TaKxe 6jia- 
rouapn H3MeHeHHK> mcct o6nTaHHH npocTpaHCTBeHHO pa3o6meHa c hctohhhkom 
3apaxeHH5i — 6pioxoHorHMH MOJunocKaMH. y pbi6 CTapuiHX B03pacTHbix rpynn 
coKpamaeTCH hhtchchbhoctb h pa36poc BapbnpoBaHHfl 3apaxceHH0c™ uhrjio- 
CTOMH^aMH. OTcyTCTBHe nocTyruieHHfl HOBoro 3apaxceHH5i h cejieKTHBHaa CMepT- 
HocTb CHjibHO HHBa3HpoBaHHbix ocoden npnBOUHT k TOMy, hto pacnpeuejieHHe 
TepaeT arperHpoBaHHbin xapaKTep h npnSjiHxcaeTCH k HopMajibHOMy, tcm caMbiM 
xapaKTepH3yn pa3pyinaiomyK)CH cncTeMy napa3HT— xo3hhh. BepoaTHOH npHHH- 
hom TaKoro HBjieHHH HBjineTCH H3MeHeHHe SnojiorHH njiOTBbi: B3pocjibie pbi6bi 
otxouht Ha 6ojiee niy6oKHe CTaunn BouoeMa, oxaajiHHCb ot mcct o6nTaHH5i 6pio- 
XOHOTHX MOJIJHOCKOB. K TOMy xce B OpraHH3Me njiOTBbi npOHCXOUHT (f)H3HOJIOrH- 
HecKne H3MeHeHHH (ynjiOTHeHne noKpoBOB), npenaTCTByiomne npoHHKHOBeHUK) 
napa3HTOB b tcjio xo3HHHa. 

TaKHM o6pa30M, napa3HTapHan cucieMa unmiocTOMHUbi—njioTBa — oto CTpyK- 
Typa, B03HHKaioma5i npH B3aHMoueHCTBHH nonyjmuHH napa3HTa h xo3HHHa h 
xapaKTepH3yioma5iC5i npocrpaHCTBeHHOH acHMMeTpneH, npn kotopoh 6ojibLiia5i 
nacTb napa3HTOB o6HTaeT b He6ojibiuoM KOJinnecTBe xo3aeB, t. e. BeponTHOCTb 
nocejieHHH napa3HTOB b paHee 3apaxceHHOM xo3hhhc Bbime, neM b cbo6ouhom 
ot napa3HTOB. nouo6Hafl HepaBHOBeponraocTb pacnpe^ejieHHH OTMenaeTcn jxjih 
6ojibniHHCTBa bh/iob napa3MTOB (Pennycuick, 1971; EpeeB, 1972; Anderson, 1974; 
Anderson et al., 1978) h xapaKTepn3yeT npouecc aKTHBHoii peryjinuHH hhcjich- 
HOCTH napa3HTa CO CTOpOHbl X03HHHa. 

^HHaMHKa THnoB pacnpeaejieHHH 6biJia nojiyneHa npn OKcnepnMeHTajib- 
hom 3apaxceHHH pbi6 Brachydanio rerio uepKapnaMH TpeMaraubi Transversotre- 
ma patialense . YcTaHOBjieHO, hto pacnpeuejieHHe hhcjichhocth npoHHKinnx b 
xo3HHHa napa3HTOB MeHfleTCH ot cjiynanHoro uo arpernpoBaHHoro c yBejinne- 
HneM KaK uo3bi uepKapHM, TaK h UJiHTejibHOCTH nepnoua 3apaxceHHH (Ander¬ 
son et al., 1978). Tlpn Maubix uo3ax 3apaxceHHH hjih npn HenpouojDKHTejib- 
hoh 3Kcno3HUHH pacnpeuejieHne napa3HTOB Ha pbidax cooTBeTCTBOBajio 6 h- 
HOMnajibHOMy, jih6o pacnpeuejieHHio IlyaccoHa. Flo Mepe yBejinneHna uo3bi 
hjih 3Kcno3HUHH KOHTaKTa pbi6 h uepKapnii pacnpeuejieHHe npHxcHBiiiHXCH na- 
pa3HTOB onncbiBajiocb HeraTHBHbiM dnHOMnajibHbiM pacnpeuejieHHeM (HEP). 
AHajiH3 aaHHbix 3KcnepHMeHTa h paccHHTaHHbix MaTeMaTHHecKHx Mouejien 
no3BOjiHji aBTopaM pa6o™ uoKa3aTb, hto arpernpoBaHHOCTb MoxceT pe3KO yBe- 
JIHHHTbCfl npn nOHBJieHHH He3HaHHTeJIbHbIX pa3JIHHHH B BOCnpHHMHHBOCTH 
X035ieB. 


3AKJUOHEHHE 

npoBeaeHHbiH aHajiH3 Ha npnMepe njiOTBbi noKa3aji, hto pacnpeuejieHHe hhc- 
jieHHOCTH MeTauepKapHH Diplostomum huronense b nonyjrauHH njiOTBbi cootbctct- 
ByeT HeraTHBHOMy 6nHOMHajibHOMy b HanajibHbiH nepnou xch3hh pbi6bi (uo B03- 
pacTa 5+). ArpernpoBaHHOCTb napa3HTOB b Bbi6opKe (JjopMHpyeTca He TOJibKO 
6jiarOJiap5I HHUHBHUyaJIbHbIM pa3JIHHHHM B yCTOHHHBOCTH pbl6 K 3apaXCeHHK) Me- 
TauepKapHHMH, ho h b pe3yjibTaTe bbicokoh CMepraoe™ CHjibHO 3apaxceHHbix 
oco6en. Y 6ojiee CTapbix oco6en xo3HHHa h MeTauepKapHH Ha6jnouaeTC5i pa3py- 
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uieHne ycTOHBiiieHCH CHCTeMbi napa3HT— xo3hhh m pacnpe^ejieHMe napa3MTa npn- 
6jiMxaeTCH k HopMajibHOMy. 

TaKMM o6pa30M, MeTauepKapHH Diplostomum huronense hbjihiotch BaxHbiM 
(J)aKTOpOM, KOHTpOJIMpyiOmMM HHCJieHHOCTb MOJIOJTH pbl6 B BOJtOeMe, OKa3bIBafl 
npHMoe (rn6ejib jimhmhok npn nopaxeHHH uepKapnaMH) w KocBem-ioe BJiMHHne 
(BbieZiaHMe pblSoflJTHblMH nTMUaMH CMJIbHO HHBa3HpOBaHHbIX 0 C 06 eH pbl6). 

BJIArOAAPHOCTH 

Pa6oTa BbinojiHeHa npn (j)HHaHCOBOM ncwtepxcKe nporpaMMbi (f)yH^aMeHTajib- 
Hbix MCCJieziOBaHHH OBH PAH <<OyH/taMeHTajibHbie ocHOBbi ynpaBjieHMH 6 hojio- 
rHHecKMMH pecypcaMM» (Ns TK 01.0.40 001030). 
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INVASION CHARACTER AND DISTRIBUTION 
OF THE DIPLOSTOMUM HURONENSE (LARUE, 1927) HUGNES, 1929 
METACERCARIAE IN ROACH OF LAKE LADOGA 


E. P. Ieshko, D. I. Lebedeva 

Key words’, fish parasites, Trematoda, Diplostomum huronense , metacercariae, Lake Ladoga, 
roach. 


SUMMARY 

Estimation of the invasion character and distribution of the Diplostomum huronense me¬ 
tacercariae depending on the fish host age has been carried out in roach of Lake Ladoga. 
Distribution of D. huronense in the young roach (up to age 5+) is negative binomial. Aggre¬ 
gation of the parasite is caused not only by individual differences in the fish host resistance 
to the metacercariae invasion, but by a high mortality of hyperinfected fishes as well. In older 
individual hosts the host-parasite system is destroyed, and the parasite distribution approxi¬ 
mates to normal. 

The parasite system of the diplostomids in roach is characterized by the spatial asym¬ 
metry, when most part of parasites inhabit few individual hosts, and probability of the case 
when a parasite get into previously infected host is higher than that of the invasion of para¬ 
site-free host. 

Thus, the Diplostomum huronense metacercaria is an important factor regulating the fish 
fry number both in direct (death of infected fry) and indirect (elimination of hyperinfected 
fishes by ichthyophagous birds) way. 
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